the first operation their patient also developed constant diplopia, with gross restriction of elevation on the operated side.
Cases 5 and 6 Uniocular Patients One patient had lost an eye from panophthalmitis; the other had gross myopic degeneration in one eye and was effectively uniocular. Both patients showed gross ophthalmoplegia, apparently unaffected by operation. They are grouped separately as not being liable to the chiefcomplication ofthe operation, diplopia.
Diplopia proved to be the only ocular complication. Single vision was restored by muscle surgery in 3 of the 4 patients developing diplopia after decompression; the fourth awaits operation.
Discussion
The transantral route for orbital decompression has significant advantages against which the risk of diplopia must be weighed (Ogura 1968 ). If the primary indications for decompression are adhered to (corneal exposure or optic nerve compression) the risk appears justifiable. Ogura has in addition proposed a cosmetic indication for patients with static exophthalmos and no motility disturbance. Two patients in this series conformed to these criteria, neither showed any postoperative diplopia and both retain almost full fields of binocular fixation.
Ogura's contention that ophthalmoplegia is likely to be improved rather than worsened by operation is not supported by this series; in no case was the range of ocular movements increased. However, all these patients had exophthalmos of sufficient duration for fibrosis to have developed. Unilateral operation in the presence of fibrosis is on the present evidence contraindicated. Uniocular patients and those with unilateral poor central acuity would seem the most suitable candidates.
The diplopia appears to be caused by asymmetrical prolapse of the globes into the antra, rather than 'trapping' of the inferior rectus.
All patients had good depression and in 2 cases exploration posteriorly at muscle surgery showed no inferior adhesions. In addition, in Case 4 there has been a marked downward displacement of the globe on the operated side, evident because the surgery was unilateral. It is therefore possible that in cases not requiring maximum decompression, the preservation of some of the orbital floor, as in the Golding-Wood procedure, will show a lower incidence of postoperative diplopia. This paper is concerned with a series of eyes which suffered secondary hemorrhages following blunt injury, and in particular with the complication of total secondary hyphlma.
A primary hyphima is a common sequel to blunt injury and a common reason for admission to hospital. In most instances the hlmorrhage clears away satisfactorily with conservative treatment but in a proportion of eyes a secondary hemorrhage occurs (Darr & Passmore 1967) . This secondary bleeding usually occurs two to five days after the initial injury. It is said to occur more commonly in adults than in children, may recur at intervals and may be associated with vitreous himorrhage; it is usually more severe than the initial hemorrhage, and the visual prognosis is considered to be poor. Unlike primary hyphemata the hlmorrhage is often so severe that the anterior chamber becomes completely filled with red blood cells, so that the circulation and escape of aqueous humor from the anterior chamber are obstructed. This causes the blood to become deoxygenated and black (black ball hyphlema), and the intraocular pressure becomes acutely raised. The combination of dark blood in the anterior chamber and very high intraocular pressure leads to comeal blood staining and heterochromia iridis and the high pressure itself leads to acute pressure atrophy of the optic disc and diffuse subcapsular lens opacities (cataracta glaucomatosa). At the same time the collection of blood provokes an inflammatory reaction in the eye which, if prolonged, leads to the formation of posterior synechie and peripheral anterior synechie. If the blood clot is not cleared, naturally or surgically, it becomes organized, producing fibrous tissue in the anterior chamber. The picture may be complicated by the presence of additional pathology resulting from the original injury.
Until recently the recommended management of total secondary hyphema was to treat the raised intraocular pressure with miotics, acetazolamide and osmotic agents. If this conservative treatment was unsuccessful in relieving the tension a simple paracentesis was advised. This could be re-opened if necessary but removal of the clot itself was advised against (Sorsby 1964 , Duke-Elder 1954 . This attitude changed, however, with the introduction of the fibrinolytic agents streptokinase and urokinase and their adaptation to use in ophthalmology (Scheie et al. 1963 , Pierse & Legrice 1963 , 1964 , Heath 1967 , Fingerman & Podos 1967 ). Fingerman & Podos reviewed the literature concerning the use of urokinase in total traumatic hyphema and described 2 cases that they had treated by this method; they concluded that urokinase was efficient in removing blood from the anterior chamber of the human eye but that it was expensive and of variable potency. They also suggested that the clinical trials to date had been limited both in the number of eyes involved and in the period of follow up after surgery. Work with rabbits (Horven & Opsahl 1964) also indicates that urokinase may cause hyperemia of the iris, chemosis and corneal clouding in the few days following its introduction into the anterior chamber. Although urokinase washout is now widely held to be a satisfactory treatment of total hyphoema, some authors (Callahan & Zubero 1962 , Sears 1970 advocate forceps extraction or expression of the blood clot and more recently cryo-extraction has been investigated (Hill 1968 ).
With these facts in mind we thought it would be of value to review cases of secondary hyphoema that we had dealt with and to follow up any further cases. We were primarily interested in the overall prognosis of eyes suffering from total secondary hyphiema and also the optimum timing of surgery if this was necessary, thinking that if operation was performed soon after the total hemorrhage there would be increased risk of further bleeding.
The Series Of a total of 284 patients with primary hyphwma following blunt injury, admitted between January 1966 and June 1967, 27 (25 male and 2 female, aged from 3 to 26 years) showed evidence of secondary hamorrhage. The secondary haemorrhage occurred between one and five days after the initial injury, except in 2 eyes where the bleeding occurred after fourteen and sixteen days respectively. Of these 27 cases of secondary hyphema, 9 were partial (Group 1) and 18 were full (Group 2).
Group 1: All 9 eyes had subtotal secondary hyphemata. The tension was not raised (except at the time of bleeding when a transient rise occurred), the hemorrhages were absorbed with conservative management and all the eyes now have good vision. Only one eye showed permanent effects of the injury, a contusion angle deformity. One eye had several recurrent hemorrhages but eventually settled satisfactorily. Four eyes had vitreous himorrhages.
Group 2: All 18 eyes in this group had total secondary anterior chamber himorrhage and all had very high intraocular pressure at some stage.
Two eyes were treated conservatively. The first patient was a haemophiliac and surgery was thought unwise. The eye, although we have not been able to examine it, is now said to have almost no vision. The second eye had extensive anterior segment damage resulting from the original injury (retroflexed iris, subluxated and cataractous lens). Surgery for the total hyphema was thought unjustified and the blood resolved slowly leaving gross peripheral anterior synechiae. In spite of this the cataract has since been dealt with and the aphakic vision is 6/12.
Of the 16 eyes treated surgically, 8 did well and 8 badly. The surgical procedure in almost all the eyes was injection of urokinase into the blood in the anterior chamber followed by washout of the dissolved clot with saline. This was done through an ab externo incision involving about a quarter of the circumference of the limbus.
In a few eyes a simple paracentesis was performed (see below).
Of the 8 eyes with a satisfactory visual outcome 1 had a simple paracentesis only and the other 7 had a urokinase washout. It seems significant that surgery was performed without undue delay in all 8 cases and that in 5 the washout was done within 24 hours of the onset of total secondary hyphema, the other 3 having a delay of about sixty hours before surgery. All these eyes now have good vision (6/9 or better), but the eyes left over twenty-four hours show defectswhich maybe due to the reriod of exposure to high tension, namely, slight optic atrophy, cataracta glaucomatosa, macular changes and posterior synechie. Some of these, of course, may have resulted from the original injury. Of these 8 eyes 4 developed vitreous hvmorrhage.
The 8 eyes which did badly did so for differing reasons and between them illustrate the complications of this condition. Each will be briefly mentioned:
Case 1 Simple paracentesis was done two days after the onset of total secondary hyphlema. The blood cleared slowly leaving peripheral anterior synechiv and corneal blood staining and revealing a massive vitreous hlemorrhage. The vitreous hlmorrhage cleared over many months but was followed by a retinal detachment. This has been treated satisfactorily but the vision is only 6/36 and the eye is divergent.
Case 2 Paracentesis was done after a delay of five days following total hyphaema. This was unsuccessful in clearing the clot or relieving the tension and urokinase washout was attempted after a further six days. This was complicated by loss of vitreous, emphasizing the difficulty of operating on an anterior segment with all the normal landmarks obscured by blood. The eye is now soft and blind. Case 3 Paracentesis was performed within 24 hours and a urokinase washout the following day, but further hlemorrhage occurred afterwards. Further surgery was decided against and the eye is now blind with a persistently raised pressure.
Case 4
Urokinase washout was performed five days after secondary hiemorrhage. The course was complicated by corneal blood staining and vitreous h*emorrhage, both of which have cleared, but the visual result is impaired by progressive posterior lens opacities. The vision is now 6/18. Case 5 Urokinase was used within 24 hours of the onset of total hyphaema. This was successful in clearing about two-thirds of the clot and reducing the intraocular pressure to normal levels. However, a massive vitreous hlmorrhage was found to be present and had not cleared ten months later. An interesting point is that dense corneal blood staining developed in relation to the residual hyphema in the lower third of the anterior chamber. It is generally thought that increased intraocular pressure is necessary for the development of comeal blood staining but in this, and other eyes in similar circumstances, it appeared when the intraocular pressure was known to be normal.
Case 6
As in the previous example, blood clot was successfully cleared by using urokinase within 24 hours but the visual result is still uncertain because of a dense vitreous hmmorrhage which has not cleared after seven months.
Case 7
Because of known pre-existing damage surgery was delayed in this eye which was treated conservatively for fourteen days after the onset of total secondary hyphlma. When urokinase washout was attempted at this late stage it was unsuccessful. The clot has become organized in the anterior chamber and the vision is only perception oflight.
Case 8
Urokinase washout was performed on the first day after a black ball hyphlema developed. Insufficient clot was removed to allow the remainder to clear spontaneously and washout was again attempted after a further nineteen days. After this long delay it was unsuccessful and this eye now has an organized anterior chamber, dense corneal blood staining and poor perception oflight only.
Conclusions
From this small series of 27 cases of secondary hyph&ma certain conclusions can be drawn.
If the secondary hyphiema does not completely fill the anterior chamber no rise in intraocular pressure occurs except a transient elevation at the time of hemorrhage. The blood clears spontaneously and quickly and the eye returns to normal provided no other damage has been caused by the initial injury.
If, however, the red blood cells completely pack the anterior chamber, the eye becomes congested and the intraocular tension rises to very high levels. If treated conservatively the eye will be subjected to a prolonged period of high pressure which will certainly affect the optic disc and lens and produce corneal blood staining to some extent. Although a full hyph&ma may absorb spontaneously there is a greater chance that it will not and that blood will become organized in the anterior chamber.
Of the 16 eyes in this series which were subjected to surgery, half did very well, and half did badly. It seems significant that 5 of the 8 eyes which did well were operated on with the minimum of delay and the other 3 after a delay of only two or three days. In those cases where the hyphvma was left for over ten days before washout was attempted the urokinase seemed unsuccessful in dissolving the clot and no adequate clearance was obtained. In addition, the longer surgery is delayed the longer the eye is exposed to high tension and the patient to discomfort and pain. One would expect early surgery to be accompanied by a greater risk of further hemorrhage, but this occurred in only 2 cases and was a source of real trouble in only one. We would therefore suggest that, in eyes with total secondary hypheema, urokinase washout is attempted within 24 hours of the onset of the complication. If this is unsuccessful in reducing the tension and clearing at least half of the anterior chamber of blood, or if further excessive himorrhage occurs, a second surgical washout should be performed without delay.
The visual result may, of course, be impaired by associated damage at the time of injury even if the secondary hyphiema is dealt with satisfactorily. One of the main factors influencing the prognosis is vitreous hemorrhage.
Out of 27 eyes with secondary hyphaema, 12 have subsequently been found to have vitreous haemorrhage, often massive and taking months to clear. Of these vitreous heemorrhages 6 have definitely occurred with the secondary hyphwma and not at the time of the original injury. This is known because the eyes were examined in sufficient detail before the secondary hemorrhage to be sure that the posterior segment was normal. In the other 6 it is probable but not certain that the vitreous hlemorrhage was 'secondary'. In 4 eyes it has never been possible to examine the posterior segment well enough to diagnose the presence or absence of vitreous haemorrhage. Thus it seems that in a large proportion of cases severe vitreous heemorrhage is directly associated with secondary anterior chamber heemorrhage and may be the deciding factor in the prognosis.
Of the 16 eyes with total hyphoema which were operated on, 7 had a preceding smaller secondary bleed. As the prognosis of subtotal secondary hyphaema is so good and that of total hyphxma so uncertain every effort should be made to prevent these 'warning hlmorrhages' from becoming total by intensifying the conservative management of strict bed rest, double padding and sedation, and possibly by the use of ethamsylate which, by increasing platelet adhesiveness, should theoretically reduce the chance of further. hemorrhage.
To sum up our experience with urokinase, this substance was used in 14 eyes with total secondary hyphmema and was successful in clearing an adequate amount of blood clot in 11. The only eyes in which it seemed to be useless were those left for over ten days before washout was attempted. It is impossible to rule out the possibility that urokinase adds to the chemosis, uveitis and comeal cedema seen after its use and suggested by the experiments made in rabbits by Horven & Opsahl (1964) , but after a fairly long follow up it seems that urokinase has no late effects in the eye.
